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CAPSULATED MATERIAL HAVING IMMOBIUZED-FUNCTIONAL MATERIAL 
(57)Abstract: 

PURPOSE: To obtain the subject forming agent 
composed of a specific polyalkylene oxide derivative and 
capable of introducing a (poly)oxyalkylene chain into a 
small capsuiated material, e.g. liposome and easily and 
efficiently immobilizing various kinds of functional 
materials at the tip of the chain. 

CONSTITUTION: This forming agent is composed of a ^L^r^GM ^ 

reactive polyalkyleneoxide derivative of the formula [R1 ^ | 
and R2 are each a 3-30C aliphatic acid acyl residue; AO ^ ^Vj'^ 
Is a 2-4C oxyalkylene; (n) is an average addition molar 



number of the AO of 1-1000; X and Y are each a MzG-^Gp^r^^^ 
divalent organic group; (p) is 0 or 1; Ml and M2 are each piit' 
H or an alkali metal atom]. Further, the compound of the 
formula is obtained e.g. by reacting 
phosphatidylethanolamine and a (poly) alkylene oxide 

derivative having carboxylic acid halides at both ends at _ 
the charging molar ratio of 1:1 to 1:1000 with each other £^ 
in the presence of a tertiary amine, e.g. triethylamine and — 
subsequently hydrolyzing an active ester group 
remaining in the reaction mixture. 
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[00031 vn^y-M.mm±'^tn±m^^<om 

(Biochem. Biophys. Acta.. 898. 323(1987)) ^ 

T*5tv y ^y-Ajf^^^iaj;5^K^<bSrm\ 
tiT/i^y'iz h'mtijii^ti:Rft^^^xmmitT^:^m 

(J. Biol. Chem.. 255, 1 0509 ( 1 980) ) c /^^d^fcS, 
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(Cancer Res.. 43, 5328(1983)) o -^^-t?. 

y 7Ky-^<DSDi(-jKycii^ 

Xt^. 4#§l^l - 2 4 9 7 1 7-^^^. FEBS letters. 
268 . 235(1990)) o *fc. ?K y U-V^/ y zi— yv.-e<^ 

^;d>We>;i^C/jioTV^^> (Biochem. Biophy 
s. Acta-. 1066 . 29-36(1991)) o b;6^L. :z(DXo^j: 

nfc:y7Ky-Aflttltg^4^®i:S^Su/j^v^o•c. y^y 

lO 0 O 61 ^^IC. 4f^^4- 3 4 6 9 1 8-^<i^^tC 

(i. KS^*i-^y 3}<y-^(ci-r^;r— /US 

sKy Tyu=¥uVi/y =1— yu (^:^— /Hb:5J<y T/u^^ix^- 

y TKy— A:55^i^>tt5:l^^5f^«^^t^-cv^^o u^^u. 
w<Dy ;Ky— i^T-d. St*^;657Ky r/i-^i/^-i/y 

10 0 0 71 * 4*^^5-508 3 88^>2:gl(Cll, 
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(2) ±ia (1) wM<oRst^m-mi^^^M(o-mek± 

(3) ±15 (2) ia«<DR*&tt/Mfifl:|c«tfiitt«3Sr«r@ 

(4) 7Kmi^(om^m^m(DW^T\-. ±m {2) la® 

[0010] *:^K^;l*5l^T. r y) :^^i/T/u:^ 
u^^j Jin;6Si<o;i-:^eiXTyi':¥u:x^fcltn255 2J!^_h(0 

=¥l^>J h±^kmM^\zr/i^^l->^fci^:^VT/U^l^ so 
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[o o 1 1 1 — K:^ [1] tw*5V^TR»*yb(:i:R2T*^t? 
^?n^flgfiSS^<Dre//i-^SJ:i. i^^^3 — 3 0, 

7=^:557 ^!>yvgfe, ^y^^^-g^. 

y/— /u^. y/l/^-g?. ^/L-:^®?. 2, 4-:^^i5'v^ 

y iymm(o^mmmm<oT i^/i^m^ ; y i^y-^^i^K. 1 
[0012] :^mm(D^ft^i^^mmmM^ y ^Ky- a 

:^^i^m. ^^.'i-^^^B?. ><'7^ry>^e^, 
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0 0. $?>{;^if^b<l^ 2 0-3 O OOiE^T'fc^o 
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fcli-^ hy'>At>b<li:^;y ^ x>.^<DT iv-)} y ^SJIS^ 



(4) 



^mW- 7-242680 



Ut3] 

o 

-CH2CH2NHCO- 
o 

-CH2CH2NHC<CH2)qO- 

O O 
- CH2CH2NHC(CH2)qCO - 

ifbtl^o rril-4<DS&Sr^t>i-o 
lO O 1 61 
Ht4} 

-(CH2)r- 
O 

-C(CH2)r- 

lo 0 1 7 J — (1] x^mio^ti^^jt^\^ (T^y) 
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V) T/i-^U>:t^iyh'mmi*^t^. 1:1-1:10 

O O^/PfiDftii^^^it-CRJcE:^?-^. mcm^titiit^^^ 

3) ^^^y^r^v^/^j^iS^y-yi^r^ f^^(c;d-:3r 

KK^tt^i: Sr. 1:1~1:100 O^/uoft 

4) ^j^^^y^r^v^/^^'y v-tf^^StCTkS^S^^-r^ 
(^y) Tyu=¥i^>;r=^v^K<i:Sr. 1:1 — 1:100 
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[0 0 181 ::ix^<D5l£:j^M^{3^T\ ^tzi^yi^. ±m 

^^myk. vi^Mmmm. hD:^i&mm. i^mmmmfj: 

— ^ t: Kci>^^^^, 1, 4 -v?::^:^^^:^, r-fe 

h V y^^<D^mmm^x\ Rjt^tm- 1 o o-+ 1 

oot:. »*b<rt:o-4 ox:. RiS^rai O^^K'-S 
10 0 0 nfp«i. u < 3 0 ^m--- 1 2 ^ra-c?T 5 <^a5m 
*Lv\ sij:*i^Tmfi. ^^ss. witm. ^Amm 

[0 0 191 ^^m(ORft^i^4-s^i^m^miiii. m^^m^ 

^fj:iy<Dtl.Xh^. Zi^'^^t^hti^^mm^hmx^h^V 
[00201 *«PJo^JStt/hjSaf^?^^^J(i. ^tin'g' 

[002 11 ^ti:^^m<DR^.i^4-mt^M^Mi^K'iS 

[0 0 2 21 *BW<^s^s:^±/^Jla^♦:^^^JS:fflv^T/^la 
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10 0 2 41 ^!k^::>^c«w<os^c;^±d^)Ja»?l^^S9«^fflv^T 

1~5 0^/l^%, »*L.<flO. 5~3 0^/u%-C*>5 
cO;45g*LV\ O. l^/i-VommX'timn^tl^^WzA'^ 

RjE£;tt'Miatt:?i^fife?i'jroffl^«:#<i-?)iiif. m:&iti-^ 
m&>±(ot,(D^m'^-^xmm-r^ r t t>T-^ -5, 

[00251 Rft^i^^-S^f^m^^m t il-a- LTfflV^ P5ix.5 
SSr*i--5fi-g^ty >JlgK ; ;^/i'**->y sKv-yWi^i^y 

■fey f\ h->/i'v?^^y-try k. f-v'/vv?^^ 

y -fe y K^c>»agfris : = ^;^7'n-/u^«^®ffiig 

/un<V=^'^l^>y}) ='—/i'. rBiochem. Biophys. Act 
a.. 1066 . 29-36(I991)J ^-IEife^?<^TV^<5*^7r ^ 

[00261 KJCtty 3Ky-^rt:, KJ£:tt/Maf*:J^fi£^J 
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3>-ife. T--y a*©<2t*P 
ro^r&J- J; •) y y — 1 J; 9 Kitr-S :i t 

V. ^s^y'Ky-A, tfci^y Ji?y— A, 

SJStt y Tjf y -in SrSliSi-S zkiixt^, 
[0 0 2 71 wroj;5{cUT»e>*i-fc5J£:^4y ^y-^ 

tt^MH^Yky ^y— ^;S5#f>ti,-5o 
[00281 Rj&tty 2Ky— ^(c@^^kT-§ -sa^ttf^ 

4'-c-i4. r^ys, #{c»ifflT5ysSr^ri-e«itgtt 

30 [0029] y y - A±:--(0^^ttifeK(0*^lr 

(2— =E-/w*;y y:n^/u) :^7/U/}?i;^ 5 K=y y- p — 

l-aig^/P— 3— (3— v'y^ 

H=3~10. »*U<«4~8roy VBbSSSc, i^gf 

if(0:^^m^. *fcM:;i*te,<7)2K^S«SEi: ^ rJ' y-/K 
40 a^^^y— /W. T-fe hV, T-fe h= h y/K 7^ hy t Ko 
^y^-. 1, 4-v7:^^-y->', v'y^^^/l^^/l'AT? 

mw.'^mM^^-t^m.mk'i^m.t ^- 1 o~+ 1 o o 

"C. r5:ySi:«>g:t£:ro^l4jf*U<l4 0~6 0'C. 
$e)lc»*l,<«:0~4 0"C. 7kKX*fcl4^:*— yl^S 
tOg:)t:wl&^«:»*U<«3 0~8 0*C-C% lO^^Pfl 
~3 0 0^ra, »*L.<W:3 05^ft1~2 4NfKS*^TJ- 

so -et^s. imt>«)ifefl=^-cii. y jKy-A(o^;ettisait 
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[00321 Rt&tty sKy — Arortspi^iii. — js<o y jK 

y — A i: ra^JJia* <D/KiS4:43tjai«irj*t:: J; •) ttArs 
it^!i!!);mm. tjCt^. ^(0^(09 :^-'<i^n. BMW. 

ai ; ^yr^' y/wT? h% ^Ky e^/wr/w^'— jKy 
I o 0 3 3 1 m^tti^RH^ft: y d« y--t.tt. (jK y ) 

(3i<y) ;*-*-i>'ryi'=¥u^'«d5^A^FttTV^.5<OT% 
tfS»!IS(-^3fc5J6LjRfg«ro|t«F, l^^fegl^tt, yjK 

u-c«|gtt#>K@^^b y y- a ©3i^|gT% EM© 
iifiRtf. «ij6ii, ^»rii, -fev-y— . ^-^itrnm. y<-{ 

:i-\)TP9—. y<^;i-3iU^r j.a=.^;:^^^, ^-f so 



. [0 0 34 1 tiis^ RJj^tty '-Ky--t.SrSSjg-r-5IS, fife 

^tto y v'jgfci: LTtt, ^fti«)a:^y vjg«=ir«e« 

^7'i}i>3c/y{j\^) -3-jf:^yr'^v'/V'=y i^ote, 
IfSft-fc. fi!>*|IHH. *±^Hfi*, 19 8 8#Sa:S£ 
^tT(0 riJ;!Ky— Aj p 3 1 3~3 1 5»C^«<^)fc©>fc 

ifiSfotf f>i^5o 'ix^C)tf-c«, l, 2-v^ (2, 4 
-:^^'^7^;&v^3i/^'yu) — 3 — *:x7r'?■v^>'^=' y V 

[o o 3 5] fi-g-tty '-Ky-Ai4. y.-Ky— AiiSiSfe 

[00 36] te<^St£;tt/Mte»:i bT<ORt£;ffi!§)D5?L?PJ 
— ffl^<o<igi^}S t . ::>cau'->^v, Plti/v'^:/^<75y 

h7 y e-y K (:^) §51. Mm . mtmm 

0. l~5 0^/l'%, <f*L,<tt0. 5~30^/P%-C' 

[00 3 71 SJ£;ffiiias?L^ji4. 4i^^<D:^it{c j; oigfjt 

[0 0 3 8] ^<oj:5{;iLr»e>tvfcKJ£:ttBWaS?L^Jic 
RlSl^y jKy-Aoti-g-i:|^ai{CL,T, |^««5«tE 

T?, ElflroSjISft:, ^»r|g, -fev-y— . 

[00 39] JifE:«^tOKJj:l4/hia(*:-efc-5RJc£:tt 5 -fe 
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30 

[0 0 4 4] 

ji5^(c;«;>ruj}?^v'/^SS:#-t-S>Kyai^l^>'^y n — 
/l-^^fls: (Mwi?: 3 0 0 0) 
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n II 
HOC(CH2CH20)nCH2CH2COH 
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3. Og (O. 9mm o 1) *5j:r;^v?>^ n^^>yV;57 
/W#v?>r ^ K2 O 4mg (0. 9mmol) ^mM^^ 
/l^l 0ml {Zimm^^. 5t:-C3 0^iffl«^UfCo »C{- 

mg (o. 3mmoi) ^mm^^timm^'f'^i^mm 1 

^-y-^-l O Om 1 ttlS«^Sr^®lHlJRU. so 
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r ^ VEfi<7>r ^yS (sooocm-^ co?B^^3j:t;fr 
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OH H 
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[004 51 mmm i-i 

9Plt^-XP'r^v^/^:=' y :/2 Omg (2 6Mmol) . 
=1 U;^T-u— /U3. 9mg (lOAtmol) t^XXI^^ 

mix*m^hiitiit^m2. 4m g mm~mi,zM\^x i 
xmm^^tim. mf^^^^n^tc.. zti{z^m^^m 
^ :^-y— y ^y--3.^fc;L. ^figy tkv— i^^^8' 

0. 2 AtmO^Ky ;?7 — ^-y'^V^mi^lilig^ 

it. :;^^>^^-tft:)liy ^y— ^^#;rco #^ttfc^JcS14y 
/Ky-i.(o«feS^u-if-»a«fe^5^*tt (N I COM 

PtfcSJ. N I COMP3 7 OHPL. FSM) ^^l^TSU 
^Lfc^r>5,. ^^iK[^2 5 4nm (CVMl8%) X- 

[00461 Mmm 1-2 

^16fi?!l 1 - 1 a: mm\:i UT. y^:^ bRl&tt/J^jiaf*:B^»J 
^ l^XTmcORft^i^:^ V Tyu^ U^yyt^t^ KSiSSf^^flb 
2 UT 5 aa%<ofl:T-^ I >T^f£:tt y y 

-At:#fc (¥^l?&*a[S2 7 5 nm. CVffi2 1%) , _h 

IS y y - A s: 5 t:x- 1 t^n k»@ Lfc:«^i?&S[@^a9 

^U/b^r^. ^i!9ifeS2 7 Bnm. CVfi2 2%-Cfo 

[^ts] 
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SJ^bfctr^S. ¥i^SiS2 4 0nm, CVil2 4%-e 
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mmm i-it mmic bx. rcfd \^^jt^\±^hmi^m^m 
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Hbi 11 



so 



(9) 



1*51^7-2 4 2 6 8 0 



15 



O 
II 



H2C-0-C(CH2)l6CH3 



O 
II 



CH3(CH2)i6C-0-CH 



O O 
II II 
H2C-OPO-CH2CH2N-CCH2O- 

OH H 



16 



- -fCH2CHO)j(CH2CH20)|c 
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CH2COH 



[00501 mmm i-e 

4nm (CVffi2 5%) (DEiSttSr^Ti- S/h^ Jfc*^ ^ 
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bfc^^i^fe^^aij^ Lfc ^ r w-^mm 2 9 9 n 

[^t:i2l 



H2C- O - C(CH2)i6CH3 
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o 00 
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V^T. 5pi§tfeg2 4 9nm (CY«[2 7%) ORj^ttS: 
{CO. 7 5Mr a d<OviafigitSr^To'CDODPSrfi'& 

^•^fco #e>ttfcR^£:tt(ofi-gity TKy-Afi. Sep 

hadex G-50 4rfflV^•cy>'^^«igg. iSJgftgfeU 
10 0 5 2] IIJ64RI2-1 

i-c#e>nfcyjKy-A^^S (H?^5)-ao. 

2 5%) <05 O 0 M Uw, 1 mg/m 1 1 -^^/W- 

3 - ( 3 - v?p< ^yur ^ y 7^0 ^ vm. 
IKifoKS^ (pH5) 5 0 0 M 1 sTc-eao^ 



50 



P^ai* U/Co ^ ?> {Cl m g/m 1 SSOffifl^Oj^-i/U;*- 

:^v-i5^— ^ (JgJlT, HRP^:»&i-) /O. lMy>'^i^ 
®^eE (pH7. 5) 1 0 O AX 1 ^J!JO;t. 5X:T*2 4^^1 
tgi^LTHRP^Iry 7Ky—AlC@^^bL.fCo rtttrSe 
phadex G-5 OS^ffll^T-y/^«ia«r^fV\ -g-y 
.i^y— ^55-Pi$r5>^U. HR PS^lby ^y-A^4§ 

r(oj:5i-i^r#e>nfcHRp@^<by 5Ky-A^ 

ffi5 O O // HC. HRPcoSS-^fc-S 1, 2-:73i^lx 
v^r ^ VSJK { 1 O mm o \/\) 1 O O IX I SrftD 

X. 3 o\:-ei 05>r«i-r>'=^zi--<— ^i^j^io. 1 
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